Abstract-Normal subjects performed simple reaction time responses to lateralized visual target stimuli (Experiment 1) and lateralized tactile target stimuli (Experiment 2). In each experiment, the lateralized targets were preceded at one offour intervals by a visual or tactile cue located on the same (valid cue), or opposite (invalid cue) side, or on both sides (neutral cue). The validity of the visual and tactile cues influenced the speed of response to either target stimulus. These findings, together with those previously reported (BIJCHTEL and BUTTER, Neuropsycholoyia 26, 499-509, 1988), are consistent with the view that intra-and inter-modal spatial cueing is effective with modalities that are linked to orienting systems in which movements of the sensory array serve to improve sensory analysis.
INTRODUCTION
STUDIES of spatially-directed attention have generally used visual cues to direct attention toward or away from visual targets [ 17, 223. POSNER [21] , using symbolic cues, has reported that visual cues apparently lack this capacity to direct attention spatially when the target stimuli are in other modalities, except when the subjects are required to discriminate between target stimuli. In a further examination of this question, using spatial rather than symbolic cues, BUCHTEL and BUTTER [2] reported that auditory as well as visual spatial cues produce costs and benefits in reaction times (RTs) to visual target stimuli, but not to auditory target stimuli. They suggested that these findings may be understood by positing that spatial cues shift attention to a new location in space only when the targets are linked to an orienting system controlling movements, such as eye movements, that when activated can improve stimulus identification because of the sense organs' spatial gradient of acuity. By this formulation, responses to auditory targets were not influenced by pre-cues because in humans there is no auditory "fovea" or natural, reflexive motor response that serves to improve auditory analysis. The tactile system does have the property of a spatial gradient of acuity: tactile stimuli can evoke orienting movements of the hand or other body part in order to identify a tactile stimulus by bringing more sensitive portions of the skin (e.g. finger tips) to bear on the object. Thus, a spatial gradient hypothesis would predict that when tactile target stimuli are used in a RT task, non-tactile as well as tactile spatial cues would be effective in shifting attention toward them. It would also be expected that tactile spatial cues, like *To whom correspondence should be addressed at: Neuroscience Building, University of Michigan. Ann Arbor, MI 48109-1687, U.S.A. tNow at Baylor Medical School, Houston, Texas, U.S.A.
